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CRYSTALLINE FORMS OF VENLAFAXINE HYDROCHLORIDE 

The present invention is directed to crystalline fomis of Venlafaxine hydrochloride, processes 
for their preparation and pharmaceutical compositions comprising these crystalline forms. 

The present invention relates to crystalline forms of Venlafaxine hydrochloride. Venlafaxine 
hydrochloride is known by the chemical name 1-[(2-dimethylamino)-1-(4- 
methoxyphenyl)ethyl]cyclohexanol hydrochloride. Venlafaxine hydrochloride has the 
following formula: 



Venlafaxine is an anti-depressant and acts by inhibiting synaptosomal uptake of 
norepinephrine (3H-NE) and serotonin (14C-5HT). Processes for the preparation of 
Venlafaxine hydrochloride are described In EP-A-1 12,669 and In Yardley et al., J. Med. 
Chem., 1990, vol, 33, page 2899. This hydrochloride salt is desirable since it enables 
Venlafaxine to be conveniently formulated. There is still a need to produce Venlafaxine in a 
reproducible, pure and crystalline fonm to enable formulations to meet exacting 
phannaceutical requirements and specifications. Furthemiorer It is economically desirable 
that the product is stable for extended periods of time without the need for specialised 
storage conditions. The processes in the above mentioned patent and publication result in 
the preparation of a crystalline fonn of Venlafaxine hydrochloride having a melting point 
between 215 and 217°C which is herein designated as Form C. Surprisingly, there have now 
been found several novel crystalline forms of Venlafaxine hydrochloride, herein designated 
as Form A and B, and a new crystalline hydrate of Venlafaxine hydrochloride, herein 
designated as Form D, The novel fomris of the present invention have a good thennal 
stability and/or good solubility characterisitics. An additional advantage of Fonn B is that this 
form is thermodynamically more stable than the previous known Form C. 

Accordingly, the present invention is directed to the following polymorphic Forms A, B and D 
of Venlafaxine hydrochloride: 




CH, 



HOI 
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A crystalline polymorph of 1-[(2-dimethylamino)-1-(4-methoxyphenyl)ethyl]cyclohexanol 
hydrochloride which exhibits a characteristic X-ray powder diffraction pattern with 
characteristic peal<s expressed in d-values (A) at 

15.3 (vw), 11.9 (w), 9.6 (w), 9.1 (vw). 8.1 (vw), 7.7 (w), 6.3 (vw), 6.0 (m). 5.92 (m), 5.55 (m). 
5.46 (vw), 5.20 (m), 5.00 (w), 4.91 (vw), 4.77 (m), 4.57 (s), 4.49 (s), 4.31 (s), 4.26 (s), 4.04 
(vw), 3.98 (vw). 3.90 (vw), 3.82 (w), 3.68 (vw), 3.60 (w), 3.52 (w), 3.45 (vw), 3.33 (m), 3.29 
(m), 3.22 (vw). 3.15 (vw), 3.07 (vw), 2.87 (vw). 2.81 (w). 2.72 (vw), 2.58 (vw), 2,51 (vw), 2.49 
(vw), 2.43 (vw), 2.35 (vw); 

herein designated as Form A. Here and in the following the abbreviations in brackets mean: 
(vs) = very strong intensity: (s) = strong intensity; (m) = medium intensity; (w) = weak 
intensity; (vw) = very weak intensity; and (sh) = shoulder. 

A crystalline polymorph of 1-[(2-dimethyiamlno)-1-(4-methoxyphenyi)ethyl]cyclohexanoi 
hydrochloride which has characteristic Raman bands, expressed in wave number (cm*^): 
3075 (m), 3059 (m), 3014 (s), 3000 (m), 2938 (vs). 2915 (s). 2900 (sh). 2863 (m), 2835 (m). 
1613 (s). 1583 (w). 1464 (m), 1447 (m). 1273 (m), 1238 (m). 1201 (s), 1181 (s), 1142 (m), 
1084 (w), 1062 (w), 1045 (m), 984 (m). 974 (m), 961 (w). 863 (m). 849 (s), 839 (s), 818 (s), 
739 (m), 722 (m). 662 (w), 636 (m), 498 (w), 454 (w). 417 (m), 372 (w). 221 (m); 
herein designated as Fomn A. 

A crystalline polymorph-of1-[(2<limethylamino>-1-(4-meth63^henyl)ethyl]Q«ldhe^ 
hydrochloride which exhibits a characteristic X-ray powder diffraction pattern with 
characteristic peaks expressed in d-values (A) at 

13.0 (w), 8.6 (s), 6.5 (m), 5.86 (w), 5.71 (s), 5.34 (vw), 5.22 (vw), 5.11 (vw), 4.85 (m), 4.48 
(m), 4.36 (vs), 4.08 (s), 3.90 (m), 3.70 (vw), 3.50 (vw), 3.47 (w), 3:35 (vw), 3.27 (w). 3.23 
(vw), 3.16 (w), 3.10 (vw). 3.04 (vw), 3.00 (vw), 2.86 (w), 2.83 (vw), 2.76 (vw), 2.73 (vw), 2.71 
(vw), 2.62 (vw), 2.55 (m), 2.48 (vw), 2.43 (vw), 2.39 (vw), 2.34 (vw); 
herein designated as Form B. 

A crystalline polymorph of 1-[(2-dimethylamino)-1-(4-methoxyphenyl)ethyl]cyclohexanol 
hydrochloride which exhibits a characteristic X-ray powder diffraction pattern with 
characteristic peaks expressed in d-values (A) at 
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11.7 (s), 10.2 (w), 7.7 (vw), 6.8 (m), 5.90 (vs), 5.67 (w), 5.57 (vw), 5.37 (m), 5.04 (w). 4.91 
(vw), 4.76 (m), 4.70 (m), 4.53 (w), 4.47 (w), 4.42 (vw), 4.32 (m), 4.14 (m), 4.10 (w), 3.95 
(vw), 3.84 (w), 3.77 (vw), 3.68 (w), 3.60 (vw), 3.50 (w), 3.35 (m), 3.28 (w), 3.15 (w), 3.07 
(vw), 3.04 (vw). 3.01 (vw). 2.93 (w), 2.84 (w), 2.77 (vw), 2.72 (w), 2.68 (vw), 2.63 (w), 2.59 
(w). 2.46 (vw), 2.37 (vw), 2.35 (vw), 2.31 (vw), 2.27 (vw), 2.26 (vw); 
herein designated as Form D. 

A crystalline polymorph of 1-[(2-dimethylamino)-1-(4-methoxyphenyl)ethyl]cyclohexanol 
hydrochloride which has characteristic Raman bands, expressed in wave number (cm'^): 
3082 (w), 3058 (m). 3022 (m), 2998 (w), 2972 (m), 2953 (s), 2938 (vs), 2916 (m), 2899 (m). 
2865 (m), 2856 (m). 2835 (m), 1616 (vs), 1584 (w), 1472 (m), 1452 (m), 1440 (m), 1322 (w). 
1303 (w). 1268 (m). 1254 (w), 1241 (w). 1202 (m), 1182 (s), 1143 (w). 1078 (w). 1062 (w). 
1044 (w), 980 (m). 973 (w), 862 (w). 848 (s), 840 (s), 817 (vs), 738 (w), 723 (w), 661 (w). . 
637 (m), 417 (m), 375 (w), 277 (w). 224 (m), 178 (w); 
herein designated as Fonn D. 

Knovwi Fonm C exhibits a characteristic X-ray powder diffraction pattern with characteristic 
peaks expressed In d-values (A) at 

12.9 (w), 10.5 (w), 8.6 (vw), 6.9 (s). 6.5 (m), 5.66 (w), 5.52 (w), 5.41 (m), 5.25 (w), 5.10 (w), 
4.67 (s), 4.47 (w), 4.34 (vs), 4.18 (vs), 4.07 (m), 3.99 (vw). 3.87 (vw), 3.69 (vw), 3.55 (m). 
3.51 (vw), 3.46 (w), 3.39 (w), 3.32 (vw). 3.26 (w). 3.12 (m), 3.09 (w). 2.94 (vw), 2.88 (w). 
2.83 (m), 2:75 (vw). 2.73 (vw), 2.69 (w), 2.64 (rri), 2.55 (m), 2.48 (vw). 2.46 (vw). 2.43 (vw). 
2.38 (w). 2.35 (vw). 2.32 (w), 2.30 (w), 2.26 (vw). 

A discussion of the theory of X-ray powder diffraction patterns can be found In "X-ray 
diffraction procedures" by H.P. Klug and LE. Alexander, J. Wiley. New York (1974). 

Furthennore, the present invention is directed to processes for the preparation of Forms A, B 
and D. In addition, the present invention is directed to processes fortiie preparation of highly 
pure crystalline Form B. Highly pure Form B is to be understood having a content of this 
form of 95% by weight, especially 97.5% by weight and preferably 99% by weight. 
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Form A can be prepared by heating Form C to a temperature just above its melting point (for 
example 1 to 20°C. especially 1 to 10*^0 above its melting point) in order to fonn crystals of 
Form A, 

Form B can be prepared by equilibrating a slurry of polymorphic Fomi C in an organic 
solvent, preferably an alcoholic or ketone solvent, especially isopropanol, and separating 
Fomri B. The process can be performed with or without the addition of seeding crystals. The 
addition of seeding crystals is preferred. 

Alternatively, Form B can be prepared by dissolving Venlafaxine hydrochloride In an organic 
solvent, preferably Isopropanol, at elevated temperature (for example 40 to 80°C, especially 
50 to 70°C) and subsequent cooling. It Is prefenred to cool to room temperature. The 
concentration of Venlafaxine hydrochloride Is for example 5 to 20 % by weight, especially 10 
to 15 % by weight. The cooling rate can vary and is for example 0.1 to 2**C per minute, 
especially 0.1 to O.S^'C per minute. Preferably, seeding crystals of Form B are added, 
especially within the metastable zone width, for example at 1 to 10*^0, especially 1 to S^'C 
below the temperature of complete dissolution. The quantity of added seeding crystals Is for 
example 2 to 10 % and especially 10 % of the quantity of Venlafaxine hydrochloride. The 
seeding crystals are preferably ground before the addition. 

Form D can be prepared by evaporating an aqueous solution of Venlafaxine hydrochloride. 
Preferably evaporation is canied out at a temperature of 10 to SO^'C, most preferably at 20 to 
40^C, especially at room temperature. It is preferred to carry out evaporation in air. 

The preparation of crystalline polymorphic Fonns A, B and D is usually carried out by using 
Form C as the starting compound. 

Form C can, for example, be obtained by preparing a solution of Venlafaxine hydrochloride 
in isopropanol at elevated temperature (for example 40 to 80*^0, especially 50 to 70°C) and 
subsequent cooling of the solution (for example to 0 to 20*^0, especially to about 0**C). 
Precipitated Form C can then be separated. 
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Another object of the present invention are pharmaceutical compositions comprising an 
effective amount of crystalline polymorphic Form A, B or D. and a pharmaceutically 
acceptable carrier. 

The polymorphic forms may be used as single components or mixtures. 

As to pharmaceutical compositions of Venlafaxine hydrochloride it is preferred that these 
contain 25-100% by weight, especially 50-100% by weight, of at least one of the novel 
forms, based on the total amount of Venlafaxine hydrochloride. Preferably, such an amount 
of the novel polymorphic fomis of Venlafaxine hydrochloride is 75-100% by weight, 
especially 90-100% by weight. Highly preferred is an amount of 95-100% by weight 

The following Examples Illustrate the invention in more detail. Temperatures are given in 
degrees Celsius, parts and percentages are by weight, unless othenAdse stated. 

Example 1: Preparation of polvmorohic Form C 

100 parts of Venlafaxine hydrochloride are dissolved in 1600 parts of isopropanol at a 
temperature of 60**C and subsequently cooled to a temperature of 0**C. This leads to the 
precipitation of Form C. X-ray powder diffraction studies show the product to be polymorphic 
Form C (see Fig. 1). 

Example 2: Preoaration-of-polvmorphic Fonm-A - - - - 
Form C of Venlafaxine hydrochloride is heated just above Its melting point. Newly formed 
crystals of Fomri A start to grow out of this melt. X-ray powder diffraction studies show the 
product to be polymorphic Form A (see Fig. 2). A Raman spectrum of Form A is given in 
Fig. 3. 

Example 3: Preparation of polvmorohic Forni B 

A slurry of 100 parts of Form C of Venlafaxine hydrochloride in 800 parts of isopropanol is 
equilibrated for 3 days. Subsequent filtration and drying gives pure Venlafaxine 
hydrochloride Form B. X-ray powder diffraction studies show the product to be polymorphic 
Fonn B (see Fig. 4). 

Example 4: Preparation of polvmorohic Form D 
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80 parts of Form C of Venlafaxine hydrochloride are dissolved in 500 parts of water. The 
solution is evaporated in air at room temperature. This gives Venlafaxine hydrochloride Form 
D. X-ray powder diffraction studies show the product to be polymorphic Fomi D (see Fig. 5). 
A Raman spectrum of Form D is given in Fig. 6. 

Example 5: Preparation of polymonphic Form B 

100 parts of Form C of Venlafaxine hydrochloride are dissolved in 800 parts of isopropanol 
at 70°C. At 63°C 10 parts of ground Form B of Venlafaxine hydrochloride are added as 
seeding crystals. The temperature is lowered with a cooling rate of 0.1 °C per minute to room 
temperature. Subsequent filtration and drying gives pure Venlafaxine hydrochloride Form B. 

Brief description of the drawings 

Rgure 1 is a characteristic X-ray powder diffraction pattem for Fonm C 
Rgure 2 is a characteristic X-ray powder diff racfion pattern for Form A 
Rgure 3 is a characteristic Raman spectrum of Form A 
Rgure 4 is a characteristic X-ray powder diffraction pattem for Form B 
Rgure 5 Is a characteristic X-ray powder diffraction pattern for Fomi D 
Rgure 6 is a characteristic Raman spectmm of Fonm D 
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Claims 

1 . A crystalline polymorph of 1-[(2-dimethylamino)-1-(4-methoxyphenyl)ethyl]cyclohexanol 
hydrochloride which exhibits a characteristic X-ray powder diffraction pattern with 
characteristic peaks expressed in d-values (A) at 

15.3 (vw), 11.9 (w), 9.6 (w), 9.1 (vw). 8.1 (vw), 7.7 (w), 6.3 (vw). 6.0 (m), 5.92 (m), 5.55 (m), 
5.46 (vw), 5.20 (m), 5.00 (w), 4.91 (vw), 4.77 (m). 4.57 (s), 4.49 (s), 4.31 (s). 4.26 (s), 4.04 
(VW). 3.98 (vw), 3.90 (vw), 3.82 (w), 3.68 (vw), 3.60 (w), 3.52 (w), 3.45 (vw), 3.33 (m), 3.29 
(m), 3.22 (vw). 3.15 (vw). 3.07 (vw). 2.87 (vw). 2.81 (w). 2.72 (vw), 2.58 (vw), 2.51 (vw). 2.49 
(vw), 2.43 (vw), 2.35 (vw); 

wherein (s) = strong intensity; (m) = medium intensity; (w) = weak intensity; and (vw) = very 
weak intensity. 

2. A crystalline polymorph of 1-[(2-dimethylamlno)-1-(4-methoxyphenyl)ethyl]cyclohexanol 
hydrochloride which has characteristic Raman bands, expressed fn wave number (cm'^): 
3075 (m), 3059 (m). 3014 (s), 3000 (m), 2938 (vs). 2915 (s). 2900 (sh). 2863 (m). 2835 (m). 
1613 (s), 1583 (w). 1464 (m). 1447 (m). 1273 (m), 1238 (m). 1201 (s), 1181 (s). 1142 (m). 
1084 (w), 1062 (w), 1045 (m), 984 (m). 974 (m), 961 (w), 863 (m), 849 (s), 839 (s), 818 (s). 
739 (m), 722 (m). 662 (w), 636 (m). 498 (w). 454 (w), 417 (m). 372 (w), 221 (m); 
wherein (vs) = very strong Intensity; (s) = strong intensity; (m) = medium intensity 

(w) = weak Intensity; and (sh) = shoulder. 

3. A crystalline polymorph of 1-[(2-dimethylamlno)-1-(4-methoxypheny!)ethyl]cyclohexanol 
hydrochloride which exhibits a characteristic X-ray powder diffra(^n pattern with 
characteristic peaks expressed in d-values (A) at 

13.0 (w), 8.6 (s). 6.5 (m). 5.86 (w), 5.71 (a), 5.34 (vw). 5.22 (vw), 5.11 (vw). 4.85 (m), 4.48 

(m), 4.36 (vs). 4.08 (s). 3.90 (m), 3.70 (vw). 3.50 (vw), 3.47 (w), 3.35 (vw), 3.27 (w), 3.23 

(vw), 3.16 (w), 3.10 (vw). 3.04 (vw). 3.00 (vw), 2.86 (w), 2.83 (vw). 2.76 (vw). 2.73 (vw). 2.71 

(vw). 2.62 (vw). 2.55 (m). 2.48 (vw), 2.43 (vw), 2.39 (vw). 2.34 (vw); 

wherein (vs) = very strong intensity; (s) = strong intensity; (m) = medium Intensity; 

(w) = weak Intensity; and (vw) = very weak Intensity. 
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4. A crystalline polymorph of 1-((2-dimethylamino).1-{4.methoxyphenyl)ethyl]cyclohexanol 
hydrochloride which exhibits a characteristic X-ray powder diffraction pattern with 
characteristic peaks expressed in d-values (A) at 

1 1.7 (s). 10.2 (w), 7.7 (vw). 6.8 (m), 5.90 (vs), 5.67 (w), 5.57 (vw), 5.37 (m), 5.04 (w). 4.91 
(vw). 4.76 (m). 4.70 (m), 4.53 (w), 4.47 (w), 4.42 (vw), 4.32 (m), 4.14 (m). 4.10 (w), 3.95 
(vw). 3.84 (w). 3.77 (vw), 3.68 (w), 3.60 (vw). 3.50 (w), 3.35 (m), 3.28 (w), 3.15 (w), 3.07 
(vw). 3.04 (vw), 3.01 (vw). 2.93 (w), 2.84 (w). 2.77 (vw). 2.72 (w). 2.68 (vw). 2.63 (w). 2.59 
(w), 2.46 (vw). 2.37 (vw), 2.35 (vw), 2.31 (vw), 2.27 (vw). 2.26 (vw); 
wherein (vs) = very strong intensity; (s) = strong intensity; (m) = medium intensity; 
(w) = weak intensity; and (vw) = very weak intensity. 

5. A crystalline polymorph of 1-I(2-dlmethylamino)-1-(4-methoxyphenyl)ethyI]cyclohexanol 
hydrochloride whteh has characteristic Raman bands, expressed in wave number (cm""): 
3082 (w). 3058 (m), 3022 (m). 2998 (w). 2972 (m), 2953 (s), 2938 (vs). 2916 (m). 2899 (m). 
2865 (m), 2856 (m). 2835 (m). 1616 (vs), 1584 (w). 1472 (m), 1452 (m), 1440 (m), 1322 (w), 
1303 (w), 1268 (m), 1254 (w), 1241 (w), 1202 (m). 1182 (s), 1143 (w), 1078 (w). 1062 (w). 
1044 (w), 980 (m), 973 (w), 862 (w), 848 (s). 840 (s), 817 (vs). 738 (w), 723 (w), 661 (w), 
637 (m), 417 (m), 375 (w), 277 (w), 224 (m), 178 (w); 

wherein (vs) = very strong Intensity; (s) = strong Intensity; (m) = medium Intensity; and 
(w) = weak Intensity. 

6. A procesis for the preparation of a crystalline polymorph according to claim 1 or 2, which 
comprises heating polymorphic Form C to a temperature just above its melting point in order 
to form crystals of the crystalline polymorph according to dalm 1 or 2. 

7. A process for the preparation of a crystalline polymorph according to claim 3, which 
comprises dissolving Venlafaxine in an organic solvent, preferably isopropanol. to forni a 
solution at elevated temperature, adding seeding crystals, cooling the solution, and 
separating the crystalline polymorph according to claim 3. 

8. A process according to claim 7. wherein the seeding crystals are grx)und before addition 
to the solution. 
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9. A process for the preparation of a crystalline polymorph according to claim 3. which 
comprises equilibrating a slurry of polymorphic Form C in isopropanol and separating the 
crystalline polymorph according to claim 3. 

10. A process for the preparation of a crystalline polymorph according to claim 4 or 5, which 
comprises evaporating or lyophilisation of an aqueous solution of 1-[(2-dimethylamino)-1-(4- 
methoxyphenyl)ethyl]cyclohexanol hydrochloride. 

11. A phanmaceutical composition comprising an effective amount of a crystalline 
polymorphic fonn according to any of claims 1 to 5, and a pharmaceutically acceptable 
carrier. 
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Fig. 2 
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Rg. 3 



< 




wo 02/36542 



PCT/EPOl/12240 



4/6 



Rg.4 




wo 02/36542 



PCT/EPOl/12240 




wo 02/36542 



PCT/EPOl/12240 



6/6 

Rg.6 




INTERNATIONAL SEARCH REPORT 



Int^^onal Application No 

PWEP 01/12240 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 CQ7C217/74 



According to Intgrnalbna) Patent Classlllcailon (IPC) orto both naittonal ctessfflcalton and IPC 



B. RELDS SEARCHED 



lyiinimum documentation searched (classification system followed by classification synibots) 

IPC 7 C07C 



DocumenlaUon searched other than minimum documentation to the extent that such documents are Inckided in the fields searched 



Electronic data base consulted durng the International search (name of data base and, where practical, search ternis used) 

EPO-Internal , WPI Data, PAJ, CHEM ABS Data, BEILSTEIN Data 



a DOCUMENTS CONSIDERED TO BE RELEVANT 



Calegoiy Citation of document, with indication, where appioprtate. of tha vslevant passages 



Relevant to daim No. 



YARDLEY 0 P ET AL: 

"2-PHENYL-2-(l-HYDR0XYCYCL0ALKYL)ETHYLAMIN 

E DERIVATIVES: SYNTHESIS AND 

ANTIDEPRESSANT ACTIVITY" 

JOURNAL OF MEDICINAL CHEMISTRY, AMERICAN 

CHEMICAL SOCIETY. WASHINGTON, US, 

vol. 33, 1990, pages 2899-2905, 

XP000891765 

ISSN: 0022-2623 

Cited In the application 

* table 1, compounds 4, (+)-4, (-)-4 * 

* page 2903, synthesis of compound (4) * 

EP 0 444 855 A (LILLY CO ELI) 
4 September 1991 (1991-09-04) 
claims 



1-11 



1-11 



□ 



Further documents are listed in the continuation of box C. 



Patent famOy members are listed In annex. 



• Spedal categories of died documents : 

'A* document deflnbig the general state of the art which is not 

considered to be of particular lelevance 
'P earner document but published on or after the international 

fBngdale 

"L* document which may throw doubts on priority clalm(8) or 
wHch is ctied to e^btish the publlcaf Ion dale of another 
' citation or other special reason (as spedfied) 

'O* document referring to an oral dlsdosure, use, exhibition or 
other means 

'P* document published prior to the international fffing date but 
later than the priority date dalmed 



*r later document pubOshed afierihe mtemaHonai filing date 
orpriorftydateandnotinconflldwtththe appllcallon but 
died to understand the prtndple or theory underlying the 
invention 

*X' document of particular relevance; the claimed Invention 
cannot be considered novel or cannot be considered to 
Involve an hventivo step when the document is taken atone 

*Y* document of particular relevance; the dalmed Invention 
cannot be considered to Involve an inventive step when the 
documeni Is combined wRh one or moie other such docu- 
ments, such combination being obvious to a person sMDed 
in the art 

'&' document member of the same patent family 



Date of the actual completion of the international seardi 



8 February 2002 



Date of mailing of the international search report 



18/02/2002 



Name and mailing address of the ISA 

European Patent Oflce, P.B. 5818 Palentlaan 2 
NL-2280HVRi]swiji< 
TeL ^+3^-70) 340-2040. Tx. 31 651 epO nl. 
Fax: (+31-70) 340-3016 



Authorized ofTioer 



O'SulUvan, P 



foim PCT/I3A/210 (seoond sheol) (Ju^ 1992) 



INTERNATIONAL SEARCH REPORT 

information on patent family members 



Patent document 
dted in search report 



Publication 
date 



Intenyonal Application No 

PWEP 01/12240 



Patent family 
member(s) 



Publication 
date 



AU 


7190791 


A 


29-08-1991 


CA 


2037239 


Al 


29-08-1991 


CN 


1054418 


A 


11-09-1991 


EP 


0444855 


Al 


04-09-1991 


FI 


910897 


A 


29-08-1991 


HU 


60711 


A2 


28-10-1992 


IE 


910666 


Al 


28-08-1991 


JP 


4211638 


A 


03-08-1992 


NO 


910782 


A 


29-08-1991 


FT 


96882 


A 


31-10-1991 


US 


5250571 


A 


05-10-1993 


ZA 


9101406 


A 


25-11-1992 



EP 0444855 



04-09-1991 



Foim PCT/ISA/210 (palani fami^ wmaK) |July 19QS) 



